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1 

immi) m^commmtim-mmmmx 
mim o w>m mm mm® t . 
mnwx. mmmmm^mcthm^nbim 
i mm 2 ] mmmmmm . mm o ij<7>x t - f 

«WE«iaj¥Stt. finale- v m&z 
h mm 2 lismmami&a.. 

tti mm 2 izimovmmmmw.. 

?frt>mmztix < hmmzm^xmLZ'tfo z t s- 
w&k -t hmm 5 £im<vm®mmw. 
immi ) m&u&m±. mm oftoxr r y 
yrzmmt. 

mmin^ffli. wixtt y y^a«taw^T . 

Jai(cE««o«JIS«l{i}SB. 

iuia$ aj#R« . utss o «j<o* e- k * - * wa«t: 

SfoiiA'frExrryy^cois^tScf^T. luieso 
«j<o»ifcfrfl£i*art- I. z t mmtt mmi te 

[««JS9] iuie^*¥gtJ:o«tt!$ixi»frie* , 5 

w&t -rmm i \zim<mms&^m.. 
mm i o ] mmttm. n&tint?y 

1 1 mimm^mzx oaaiSfifcaiE* 

gFX'Sttl-h^PlittmZlS wz® 

ttzt mmbtmm i tie«co«^agg. 
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[000 1] 

tflflimattrifcfcRiu mz. mm. mmtck'nm 

[0002] 

[000 3] bZbX. ZCOXoZti—f-t'-y-i/ny 
yXy-^X'lt. mm. GPS (Global Positioning S 
ystem) flMLA»fctf>«»£»tLT, t$)*Oil£iffi2r 

20 eiaj-fi.j:3{^$^Ti5 0. «ot. Mitf. an* 

*>' h y *;n*i S-^ff L T ^ * 

k'Wi. «4taw^* £fr 3 «t < WB*»« G P sffiS 

[0004] *ZX\ ZVXoKifr&lZ. if)$c7)^S 

(ffi»ja«) (mum <f4ft*at. * 

[0005] a»*0*BEt**i*ifei: LTti. 

&*iamiiLZ*#>z>ifmb lxu. mm. mum 

[0006] 

[o o o 7 ] ttz. mmmptt&jmim^&iffiX' 
n. *(DiiMm<7)mmz£h®£<7)mzm\ 
mmzmtw-ztzMzit. m&<onmm>nm& 

[0008] *^Hfl{i. >r<7DJ; 3 fcttfflfca^TfcSrt. 

h-Cttffi-rs 1 1 ^'T'J 4 J: d lets *><o 

[0009] 

50 mMZMmztzvxo^m mm 1 tiea<o«ss» 
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3 

[ooio] n$m 1 2izMmcom.®&nmit. m 
mcofi^zmmi. mw<?>tomm&*>m.Lx . * 

[ooin i fciB*<ottim*ajj&iifc:fev>T 
a. mmmt. mmcom&mi. mtama. 
m^wfiiujj-tmmamL. zcowmmzms 
wc. mm<?>Vii&*miiii-&£?iz%zixx^i. 
[0012] msm 1 2izimcom&ftumzis^x 
a. mm^nmrnrnt. m^nmm^^m 
ix, zcoimwimzm^x. mmcvtmzm&t 

ttoiztcZiix^Z. 
[00 13] 

[wmmmmm] mat. ^mmmttzmmm 
&m.v)~mmmcDmfcMz* ix wi. *mmtzts 
^xa. mmtamm.it. mm. mmmmzmw. 
zn. ^com&m^mthi-ixoiz^ixx^. 

[00 14] BP*>. CCD (Charge Coupled Device) 

(mmm it. &m®.m. xttvv?a 
^mLx\^,m^.m3izm^Kxa ] o . xtr'jy 

(f&aj#&) tzms+i. ttz. ccd;M52 («a 

#H) i. CCD*^t?li:H*C. a«at3KH3£* 
*VC 13 0 . 7 o y W **>l- 5 izmf !>ilX V ^X t F 

*7K«ifrrs. tea. mmmmmt. 

Striven*. 

[00 1 5] {iB«!ttlg|57f(±. CCD*^51 fc 2A> 

4><oxf r 'j y * 4 1 x tr- f * - ? 6 amwcaro * 

[0 0 1 6] X-f >y^-9li. ilSte, «rpb*W?LT 

a*), zom-but. gps-^tai o^aj^j^tt 

ttSftXHi. GPSy^filOli, GPSII (0 

iotz. X4 •v^9cr>y&=?-b\,z\mZixX^l. 
[0017]iot, a«tt, GPSyXfAlO^ 

[00 18] X-f -yf-9«. <Br^*>OmafcJ:oT, G 
PS^-Xf-Al 0fcfcV^TGPSIBl.*><5<O®ftSrSfi 
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4 

iz&^xmitiztiK&mmnimmtf. xa •v^9*it 

[0 0 19] GPSyXfAl OtfeWCfttiiS 

Sr-^afflss-cu;, GPs^fAi owta^ta 

2*^H#fc£^T#!£tS§*U a»«waKt»» 
HMtf* £91EmbMzfflEZil&£?iz%ZtlX^ 

[0020] mz. m2it. micoimmtamaxx/ 
^B^-^nm8nmsmi7pLx^i, tea. 112 

iztS^X . littiSS ■ 28m<7vv? 

tf. mi<nmm\mizm$Li,xi5*). ztz. wm 

*-3rffi*tB«2 8**. EH^Sf-^massSrfll 
20 j£LT^£>. 

[002 1] CCD#*7 2izii^xmStZtltzXV- 

xt'-vx-?$m&U2ixiiiiiiZtLtziMm 
a. $ffi&mi}i&2 2izm&zti.&. imf$m&&2 2 
x-it. ft-mimzm^x^x . zv-\<x~sr6<Mt0>wstii 
fttfmmzti. nig. : rnxsom (&.r. ms.. mz. 

mmt^d) 2 3Kft»S*li. m&23X°it. it 

*<oaaflMib&«, mcA&aue : ^rffisenffi (jar. a 
nzmzixt. 

[0 02 2] CCDX^yllZii^XWt&Ztltz 

XTTV>?4<7M&it. XT7 , jyymm^2 4iz^ 

&Ztl&. X7-7V>y%&\£U2 4X'it. CCDW5 
1 J: VmkZ1xtM®.<»*frt>XT-7V vy4<vmt 

(ar. as. XT-rvy^mmt^o) vmzti, 

40 XrTU y^HllS*«!tB^ 2 5 X-rT'J 

«!tHg|52 5*^<7)X7 v r i Jy^4coilIiEii:. ^g|52 
3*»4>waLSfSfBkK*^V^-C. iSW<0SWl*|4l (ffi 

rfmnM) ) (*tifl!«) imv>t>ti. «*ttia»aj 

g|52 7Ctt*&§n§. 

[0023] fflS*fiK«WJ*2 7 -Cte. ^H52 3 *fc 

50 i4 2 6**i^*i.*>^^aaflr«*fcJ4*ti«*8t«^^ 
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5 

&&&®t+zm&®) ) tfv&zti. x^ yi-9iit 
[0024] wmm. ■ uiznto,® a 

Ss jriB8Bfcv>3) 2 8(4. GPSv-Xf-i.10 

tmmmizhhv&s (gps^taio**, igRr 

»$03S4«1 (GPStB?8) *»IU -?-coGPStif$8 

wmm m tzmm ® z% ft t&xr&e?- ? * 

W£B-fft. iOSBf-^tt. »H«2 8i&»fc. StAffi 
2 3fcJ:tf2 6fcftttS*l, S»»2 3 4feti2 6-C 

fitfffgtfff^ixft 4 o MtJEWWhtil . 
[00 2 5] iJCt. 03(4. 02COXt-F;><-?itftJ 

aj»2 i*j«kv#Hws«aja5 2 2««KM^LT^ 

ft. ftfc. 03£i>^T, fe^^ffi»»3 1. txh/ 
5.AJJU18B32. 2ffi-fLS53 3. t3£W<"/7 T XV) 
34A*. ZV-VX-?imim2 l£«LTfc9. 20 
&9CDMPU (Microprocessing Unit) 3 5i*. iiftSK 

[0 0 26] H3tfc^T«4. XtT-F.x-?6C0lt 

-?-cOfeffl(7)jiVHC?±BLT. CCD 7249 
(!»Sti6I«*><9. #+B«£tttiJ-rft4?£ft£ix-C 

n*. &->-c. ^mnmtz&^xit. ccd>m?2 

(CCD^^7ltO^Tt|B|a) (4. #5-coBf&£ 
mM-ftt'rtf^^fcSftT^ft. 

[00 2 7] IP*>. CCD#*7 2#ffl7Tfft#7-B 30 
flWi. feli#fil«a53 1t«l&S<l*. fe<i#«3S»3 
1T14. &WMzr>ux<7)& 
Hft#U, VjWmSfl. 2fcft«3 2fcJ:0 f bXF7' 
5A«lS3 3fc«te3*l4. 

[0028] 2 ffiftffi 3 2 T'(4. fifi^flHS 3 1 *^ 
Ofigff^U, VCI^^t, CCD#;*7 2#iii7rf 
ftBm£fltJ£-f ftS-BHicOBSfflrt*. MHZ. lifctt 
0»3^5Wf*i*»-*t2«fl:8tL&. HP*>. 2«fc 
$32(4. **B*<OftI£fI*U0«. JJrfeOHMu 0131 
±u l WT^KHrtt* "5 . *»->e<0f&afI#v#. Bf 40 
JtwB«v0JjLhvlJ3lT<!0«Hrtt**«^. *<0B 
SilOBStfflfc LT 1 fciBflU WlWtftffrS-Ctt 0 S 
SWrT*. 2(1^3 214. CCD*>5 23&«aj*-rS 
B«£flMtt-*B**-*Tfcowt % ±a<0«ffl«rff 

•y 7 7 * t 'J 3 4 co. ^OB*(dWfrtft 7* FUXKIE 
ItSilft. 

[00 29] BrgOSHIu 0, u 1 , vO, v 

1(4. tXh^5A^^3 3tt5Vvt3W>4>il. 2ffl 
fldR3 2te«*ft$*l*J:5K$:3*VO**. BP*>, tX 50 
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F^7^ag?3 3(4. H5t^-r4dt. &m^$m 
ff^-U, vmm###tftKB£i&rtft. *L 

uO, ul, v0, vltU, 2«ft»3 2taj^-f 
>Hlfi«IWiTaMW ft COT. t X h ^5 3 3 T 

«4. #+B«^if»je^<^aj-rft>it* j t'&ftj;5t, a 

^Offi^ftTfcfc^-CjiflJ^Wffl^iS^Snft Xoiz 
&§*rC^ft. 

[00 30] ULL<0j:3fcl/C, A*777^t'J 34 
t. CCD^7 2*^OB^ffl^-fft-f / <.TC0B^ 
dowccoBSIffi (^^T(4. ±»L/iJ:3fc:0 4fe{4 
1 ) mimtil ZOO 1 1 T-M^ixftHfl (Ul 
T. MS. 2ffifcB«fc^) colcogPW. Xtr-F 
*-*6*>#tOS# (ItBis) 

[0031 ] -5-LT. MP U 3 5 (Ci3V>T(4. 
n— F (C ltztf->tz%mtffibtil Ztlz&<0. 
Xtr-F^-^ 6C0ltWlHl^*>m$flft . 

[0 03 2] IP*., MPU3 5"C(4, £-f&Mz* Xf 
7/S ltfcV^T. avxC, Xt-F^-^6C0l+ 
WEME+it a 0 CO x *S*i-b •/ F ?ilft 1 1 1 fc . 
vyC. -ecOyJS^'-feyF^flft. iiT. 06COH 
■Wfli. a0^iU[(0. 0) t^rftidt. xyJS 

[0 03 3] -eLT. Xr yrS2CJ3V^T. 07 

( A ) 4 0 C, HC+'fra 0 $-4"W-. BtJeCO* 

BP*>. 2<l-fLH^'xdfY>?n. Xr-x7*S3t 
it&. x^fA-yL^KHt. BSffl^icoB*. bp*>. 
itB^^Wfiit-rftB*^*^^*^' o frffmfcZti 
ft. Xr-/TS3tfc^T. tf-Bft^flW-TSB**** 
ofcfcfle&llfc**. Xfy7S4ClA, 07 

( B ) t^t4 o t. #+B«5rm-rftBflc0igHc04' 
^, IP*). HHK+'^aOSr+'C^-fft. ^firCORcOH 
JS±co. H»fi* i lcoB^colEHt4oT^$ixft4' 
^5-2^-rft^p' WJiajSii*. 

[0 0 34] iCT. 07 (B) CMVC14. 
SK+'Da 0 ^4"C>fc t ft . 0rScoSPfiE*^cO|lI?g 
ft (JM4«4. Wx.(45^Ty (radian) ) 5r«LTfc 

_t«0j£ coBSSH^LT^ft. ftot, 07 
( B ) (4. Eftft^t 07!;^ 1 1 co^Hti+B®*^ 

lX^&Zt$$klXii<9. Z<7)t$r£. Xr-yrS4T' 

(i. ' = ( t 0 + 1 1 ) /2lzLfztf^tztmtfft 

hixhZ.tX\ *^p' *»»ajSiiS. 
[0035] -eof^, Xr'/rS 5tii^. »vx, 

v y tfd&&Z Ltztfi Xmmtl, Xr "/ 7 S 2 fcR 
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0. 07 (A) fcijc*J:3(c. ISRSfifcSSKvx. v * 
y£\ Wfflx, yHSfc-f*£al£, *nt*0C* 
vx«-vx— rXcos (p' ) 
v y*-v y + r X s i n ( p ' ) 
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4"l>t L/C, X?y7S2OTOj«l0'lft l )£3*i*. 
[0036] 



10 



• • • ( 1 ) 

*HMr_m i ni9/h$<$rV>fcW&5*lfc*a, *T 
•y7 , S2(CR0, ETT\ R«OSPbWli0SS<t6. * 

x, vyT*<MUWKvx. xy)#, XK-W 

[0039] 

• • • (2 ) 

^ arctanOli, »JE«lfflRS:*-f . ASfcLfctfoT. ilStiWfi ( gfM^ilg) C*»KffiS 

[0040] #tft^HigP2 2T-{i, teLhOidtLT 
JWSiifcEieaPiP, 3E8ISP2 3 (02) JCIBAS [0041 ] 

C = qo + qi P + Q2P 2 + q3P 3 + q4P 4 

+ q5P 6 + q6P 6 +q7P 7 + qsP 8 ■ ■ ■ (3) 



[0037] *LT, Xf77S3fcfcUT. X^ftV 
LfcKHfc. B*ffi#l WB*, 1P*>. #W«£»Jfrf 

6 <otf tftftSS-fflifcKH*.*** y-f £ J: a 4* 

n j: o v a *>4«Hie*<i* . 

[00 38] XT-yTS7iZt5^Z. ¥Sr**, BfJ&38S 

P = — arctan (vy/vx 



[0 0 4 2] C>IT\ * ( 3 ) ICfcttS qi UIU £ 
Z T li . i ti 0 B£ 8 cOKHcOSUt ) ttBrffi^^RT . 
WtliSE 2 8 (02 ) A^ffilfcSfliSHSf-^fc*^ 

[0043] BP*>. SUSS 28(i. &*B*#]tfc:i$tt£ 
iMKflt&tt (K, L) (KifcttLH. iUtf. ti 
CC= ( ( K ' -K) 2 + 



[0 04 5] JWaif28t£i3^TJWlS*lfcaBKl*C 

SP2 3T'{±, «ait«*J{Cfe^T»4>*Uta»5MECC 
fc. * (3) fc*5»t6auWWICfcftAU Mitf. 0 

[0046] tZ.*>X\ MPU35C 
fcwt, 2ffiB®£. vvbtfiEJafc** J; 

[0 0 4 7] BP*>, i8«07D-f+-H: 
^■Tiotc. S?«*Mc, Xf77Sl lfctswc. 2 

am ^ffl^-r £ wm<?> o *> , b^h* 5 i 

a9JjtLT-5-;t4>*t*. Ht. Witf, v*4, B* 
V=l/nXM'M 



(K' , 



L' ) GPSvXrAl Oa^gft-fSfcs &5£fc 

l^'ot. ittftoaiK (svaut) ccz&m,? 



[0044] 

•L) 2 ) '/'/At 



(4) 



(Xi 



♦ itt. 1 J2U:nOT««R) <**<0JHf £ - 
yi) tf*. 

[0048] %LX. Xf77S 1 2fc»*, BsUffitf 
1 OB£##ffif S&fflW+'ll^Jlli ( x. , y« ) #\ 

[0049] 

[an 

I n 1 " 

xa—ixi, ya=77lyi 

II i=i 11 i=l 

... (5 ) 

ftfc, iU5) T'SI£;h.*xa, yati, xi. yi-e-il-f 
ftW^ffi-t'**. 

[0050] -eom, xf7/s i 3 tat*. BS(i* { 

[005 1] 



40 



• • • (6) 
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[00 52] 
[R2J 



M= 



f xi-xg yi-y a 



xn-x a y n -y a 



■ - • (7) 

[0053] &ftffifmvtfmtiztuzmt. *t vt 
s 1 4 tat*, awBt BMr<? b/w^aisfts . hp io 

*>, Xf »/TS 1 4T14, 2 X 205#ffiff?lJ£ I i#f 
ffJIJV-A KOffM^I V-A I I^Ot-TI.2 
O^A (£iTtt, Ai, A 2 fc'tS) ^scajs^s. £ 
fc, £#iWT*iJVtf)|ltfBi, EWia»*fcttOK*4 

flAi, A 2 14, AiSAaSOOlWffiCftl.tOt'tl). * 
V=L*AL 

[0059] ^t. ffitimiii.tiit^zztiztiiznm % 

tlffiH<?hll'Z. (In. luliftB 20 

d2x, i 2y ) fc-rst, @ir^h;K in, 

1 ly ) , ( 1 2i , 1 2y ) 14, B*B* S 1 L 

T^S 2»5c<OfWBS5IB ( 2&7E¥ffi) OffiS^? h/V 
(1,0). (0. 1) £, (ftffin 

lz$mi,izi>0)k%&. lot, Wi^ (in, 

l ly ) 14. mf&BtflVMMnft&tflklijz^Ytjfai: 
fowctj o , ®*^^ h/M 1 2i , 1 2y ) (4, 

[0060] £Lb6»t, Xt-F^-^6C0#K4, Xf- 30 
7/S 1 2T*«»t«S (x a , y«) £il>9\ ll*^? 
h;K l ix , l iy ) <3;fr|fti8:|flNvt^SB8W>±fc:, v> 

*^ h/K^tai»Ji. Af77Sl 5fcfcV^T, -ecO 
Ktt (OT, jSSs ) tf$#>bti&. 

[006 1 ] Xf-yTS 1 6t;ijE<^. Xf '/7 

S 1 1 JbS S 1 5 cOMSfl*, * « 1 H t *4f *>ilT I v& 

f 77s 1 1 nms 1 5<r)^mtK ±ti\®i,tpfitoix 

T^*Otfl£S<lfc«^, Xr-yrs 1 7£jt», B 40 

«i*u<ob*<d3*>, ttttss*^, m^mmaiM 

[ 0 0 6 2 ] HP*> , BS(I# 1 tf>BSO ^ *> , ftUm* 
T14, *«J:3*HJfcWR»)llfcWi.*. tit. Xf7 

rsi iicmo, «oob* (mn&ncnmmcno 

fc»9 ) Stf. Af7 7S i iwT^a# 

ff*>ft&. *50 



( 6 ) WMf- 10-1 2287 1 

1 0 

* [0054] Xf 77S 1 4T14, ftfttfcff^J 

(WffiMAi, Ai«*3t§*i4, O-Cfcv^oo^? 
flPt>, BS^WK In, liy). (I21. 1 

[0055] zzx\ a i , a 2 ■xnmzti&nm 

A, feit/'IRpC? 111, lly), (l2x, 

1 2y ) T«lfi5*l.*4f5iJL*»s!ll-C£«t&. 
[0056] 
[»3] 

A =pi °i L=r lix 

A lO A 2 > Ll2x l2yJ 



■ • ■ (8) 

[0057] *4MKfTflVti, d&X&tZ 

[0058] 

... (9) 

[006 3] -U, XT77S1 6Kfcl.vt, Xf xT* 
S 1 lftMS 1 5^1* { , 2E!ff;b^i:*il5&3*lfc 
*£, BP*>. B»i*UcoB»^3*>, tfB«a»<s>, 0f 
5£<7)868IJi[±iSI;fxT ^ 4 <0 * I* i >jfc» 9 * *Mftfc±j£ 

Xf77S 1 8tJfKn, ^OttBilWfSfcfcStl&tsa 

[0064] 08<^OtMt:*JJt&*^fc:*J^T 
(4, ±jS4MHff*2EJfr3J;3fc:U ^2@Bt#t 

»6 J: o lz Lfc#, 1 0Ba±j*4MWf"C1»&hfc#M[ 

[006 5] ttz. *H)5feWcfcUT{4, XfT'jy/ 
tt*a52 4fcJ;^Xf T'Jy^0Ml&iJgB2 5*>, H 
5 fc* L?t X h- H - 9 tfftttJS 2 1 iJ 4 tfftft Jg^ 
fHg|52 2fc|5ltttCffiBg$nTfc , 7, fiS->T, XxT'J>" 
7W£M2 4HXlfXr TV y?®m8MM!,&2 5(ctJ 

it, ^aKJb&tSabfefi*. 
[0066] fit, Af ryy/4(^V^T(4, At- 
F^-^6i:S : 5r , 7, 1 EMSJjlhlilW**^***; 
to, -t^Eie* (c*{f, Ifi^W^lelteft) ««ctKt4, 

[0067] H9Sr#BBLT, 02<OXMffi26 
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[00 68] O*. XfTyv^eNHUftaj»2 5fc:ii 
a = a h 



( 7 ) ftBiW 1 0-1 22871 

1 2 

*FkShB*2*ff#fS. I 
C0069] 



•••(10) 

AtKfcttSgiMWSSife (K' . L' > ac* 



fcis. aJ4. JJf£0M@RT, gftSI52 8 (02) 

[00 7 0]flPt>. »JBS28«, ±aU^J:5t, G 10 fiW*. 
PSi/Xf Al 0*^$3&$;ft.&GPStifa!kLT?\ * [0 07 1 ] 

SS = arctan ( ( K ' -K)/(L' -L) ) 

••(11) 

* jftfc lot ifiia-r s i k a*? # i> . 



l 0 0 7 2 ] SBSS 2 8fc*NvC»aj5*lfc£i|S#|fl|S 
S(i. ^WT-^kLT. £&8?2 6(Ctlj:>]SfU £tt 

»2 6Ttt. c:oa**i6isss-, aa-rsic ( 1 5) 
[00733 gtt$u. saa^afcioT, $>mcon 

ttOli. TIWfcF36<|6Hr^v^*l*Ji:«SS-f4ttKLl 
k. »IIBj^*TI,*4^fc1I^iTOL2k<3£* 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention is used, when detecting the rate of an 
automobile etc., and the condition of the mi'gration direction etc. and obtaining the 
present location of an automobile about condition detection equipment and the 
condition detection approach based on the detection result, and it relates to suitable 
condition detection equipment and the condition detection approach. 
[0002] 

[Description of the Prior Art] For example, in the car-navigation system, the present 
location of an automobile is detected and it is made as [ display / the map near / the / 
a its present location ]. 

[0003] By the way, when the electric wave from a GPS (Global Positioning System) 
satellite is received, and it is made as [ detect / the present location of an automobile ] 
in. such a car-navigation system, for example, therefore the automobile is running in a 
tunnel, or when the weather is bad, the electric wave from a number required to detect 
a its present location of GPS Satellites cannot be received, and a its present location 
may be unable to be detected. 

[0004] Then, in such a case, a rate (relative velocity), the migration direction (relative 
bearing), etc. of an automobile are detected, and the approach (the autonomous 
navigating method) of computing a its present location is learned based on the 
detection result. 

[0005] For example, like the so-called speedometer, the rotational frequency of a 
wheel is detected using a wheel tachometer as an approach of finding the rate of an 
automobile, and there is the approach of asking the rotational frequency in 
consideration of the path of a wheel etc. Moreover, for example, there is the approach 
of integrating the output value (integral) etc., using an accelerometer and an angular- 
velocity meter as an approach of searching for the relative velocity and relative 
bearing of an automobile. 
[0006] 

[Problem(s) to be Solved by the Invention] However, it was difficult to make it connect 
with the axle of an automobile densely, and to post-install the wheel tachometer as an 
accessory etc. by the approach using a wheel tachometer. 

[0007] Moreover, by the approach using an accelerometer or an angular- velocity 
meter, in order to prevent accumulation of the error by the addition of the output value 
and to detect an exact present location, it is necessary to use a highly precise 
accelerometer and an angular-velocity meter, and a user's costs burden becomes size. 
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[0008] Even if this invention is made in view of such a situation and is post- 
installation, they are easy and a thing it enables it to detect by low cost about an exact 
present location. 
[0009] 

[Means for Solving the Problem] Condition detection equipment according to claim 1 is 
characterized by having an image pick-up means to picturize the interior of a vehicle, 
and a detection means to process the image which an image pick-up means outputs, 
and to detect the condition of a vehicle based on the processing result. 
[0010] The condition detection approach according to claim 12 picturizes the interior 
of a vehicle, processes the image inside a vehicle, and is characterized by detecting 
the condition of a vehicle based on the processing result. 

[0011] In condition detection equipment according to claim 1, an image pick-up means 
picturizes the interior of a vehicle, and a detection means processes the image which 
an image pick-up means outputs, and is made as [ detect / the condition of a vehicle ] 
based on the processing result. 

[0012] In the condition detection approach according to claim 12, the interior of a 
vehicle is picturized, the image inside a vehicle is processed, and it is made as 
[ detect / the condition of a vehicle ] based on the processing result. 
[0013] 

[Embodiment of the Invention] Drawing 1 shows the example of a configuration of one 
example of the condition detection equipment which applied this invention. In this 
example, condition detection equipment is installed in the interior of an automobile, 
and is made as [ detect / the present location ]. 

[0014] That is, it is fixed to the fixed part 3 holding the steering 4 automatic in the 
car, and the CCD (Charge Coupled Device) camera 1 (image pick-up means) picturizes 
a steering 4, and supplies the image obtained as a result to the location detecting 
element 7 (detection means). Moreover, it is fixed to the fixed part 3, and the 
speedometer 6 prepared in the front panel 5 is picturized, and CCD camera 2 (image 
pick-up means) as well as CCD camera 1 supplies the image obtained as a result to the 
location detecting element 7. In addition, in the example of drawing 1 , the 
speedometer 6 is made as [ express / the angle of rotation of the needle / the rate of 
an automobile ]. 

[0015] In the location detecting element 7, based on the image of the steering 4 from 
CCD cameras 1 and 2, and a speedometer 6, the rate and the migration direction of an 
automobile are detected, and the present location of an automobile is further computed 
based on the detection result (detection). The present location detected in the location 
detecting element 7 is supplied to the terminal a of a switch 9. 

[0016] The switch 9 has usually chosen Terminal b and the output of the GPS system 
10 is supplied to the terminal b. The GPS system 10 received the electric wave from a 
GPS Satellite (not shown), the present location of an automobile is detected based on 
that electric wave, and this present location is supplied to the terminal b of a switch 9, 
as mentioned above. 

[0017] Therefore, the present location of the automobile detected by the GPS system 
10 is usually supplied and displayed on a monitor 11 through a switch 9. 
[0018] the present location of the automobile which sees a switch 9 when it becomes 
impossible for a certain cause to receive the electric wave from a GPS Satellite in the 
GPS system 10, is made as [ choose / Terminal a ], therefore was detected in the 
location detecting element 7 in this case is supplied and displayed on a monitor 11 
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through a switch 9. 

* [0019] In addition, the present location of the automobile detected in the GPS system 
10 is made as [ supply / the study data calculation section 8 (amendment means) 
besides Terminal b ]. In the study data calculation section 8, based on the output of 
the GPS system 10, the study data for detecting the present location of an exact 
automobile in the location detecting element 7 are computed, and the location 
detecting element 7 is supplied. In the location detecting element 7, the rate and the 
migration direction of an automobile which are detected based on the image from CCD 
cameras 1 or 2 are made as [ amend / by the more exact thing ] using the study data 
supplied from the study data calculation section 8. 

[0020] Next, drawing 2 shows the example of a configuration of the location detecting 
element 7 of drawing 1 , and the study data calculation section 8. In addition, in 
drawing 2 , the block except an auxiliary rate and the bearing calculation section 28 
constitutes the location detecting element 7 of drawing 1 , and an auxiliary rate and 
the bearing calculation section 28 constitute the study data calculation section 8 of 
drawing 1 . 

[0021] The image of the speedometer 6 picturized in CCD camera 2 is supplied to the 
speedometer needle extract section 21, and the part (suitably henceforth a needle 
image) of the needle of a speedometer 6 is extracted out of the image there. The 
needle image extracted in the speedometer needle extract section 21 is supplied to the 
needle include-angle detecting element 22. In the needle include-angle detecting 
element 22, based on a needle image, the angle of rotation of the needle of a 
speedometer 6 is detected, and the include-angle^speed-conversion section (only 
henceforth a transducer suitably) 23 is supplied. In a transducer 23, based on the angle 
of rotation (needle) of the speedometer 6 from the needle include-angle detecting 
element 22, the rate (rate information) of an automobile is computed and the rate 
information is supplied to the angle-of-rotation & rate^bearing transducer (only 
henceforth a transducer suitably) 26, and the relative-position calculation section 27. 
[0022] On the other hand, the image of the steering 4 picturized in CCD camera 1 is 
supplied to the steering extract section 24. In the steering extract section 24, the part 
(suitably henceforth a steering image) of a steering 4 is extracted out of the image 
supplied from CCD camera 1, and the steering rotation detecting element 25 is 
supplied. In the steering rotation detecting element 25, from a steering image, the 
rotation (angle of rotation) of a steering 4 is detected, and a transducer 26 is supplied. 
In a transducer 26, based on the rotation of the steering 4 from the steering rotation 
detecting element 25, and the rate information from a transducer 23, the migration 
direction (relative direction (the migration direction current [ on the basis of the 
direction of past ] only in minute time amount)) (bearing information) of an automobile 
is searched for, and the relative-position calculation section 27 is supplied. 
[0023] the relative-position calculation section 27 — transducers 23 or 26 — 
respectively — since — based on rate information or bearing information, the present 
location (relative position (present location [ time amount / minute ] on the basis of the 
past location)) of an automobile is computed, and a monitor 11 is supplied through a 
switch 9. 

[0024] On the other hand, an auxiliary rate and the bearing calculation section (only 
henceforth the calculation section suitably) 28 When the GPS system 10 is in operating 
state (the GPS system 10) When it is in the condition that the electric wave from a 
required number of GPS Satellites is receivable the present location (GPS information) 
of the automobile which the GPS system 10 outputs — receiving — the GPS 
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information — being based — transducers 23 or 26 — the study data for it being 
alike, respectively, setting and acquiring exact rate information or bearing information 
are computed. From the calculation section 28, transducers 23 and 26 are supplied, 
and as for this study data, amendment is performed so that exact rate information or 
bearing information may be acquired in transducers 23 or 26 using this study data. 
[0025] Next, drawing 3 shows the example of a configuration of the speedometer 
needle extract section 21 of drawing 2 , and the needle include-angle detecting 
element 22. In addition, in drawing 3 , the chrominance-signal recovery section 31, the 
histogram processing section 32, the binary-ized section 33, and buffer memory 34 
constitute the speedometer needle extract section 21, and remaining MPU 
(Microprocessing Unit)35 constitutes the needle include-angle detecting element 22. 
[0026] In drawing 3 , since the needle of a speedometer 6 usually has a different hue 
from the dial face and others, it is made as [ extract / a needle image ] from the image 
supplied from CCD camera 2 paying attention to the difference in the hue. Therefore, 
let CCD camera 2 (the same is said of CCD camera 1) be the video camera which 
outputs the image of a color in this example. 

[0027] That is, the color picture which CCD camera 2 outputs is supplied to the 
chrominance-signal recovery section 31. In the chrominance-signal recovery section 
31, from the data of a color picture, the color-difference signals U and V about each 
pixel get over, and the binary-ized section 32 and the histogram processing section 33 
are supplied. 

[0028] The pixel value of each pixel which constitutes the image which CCD camera 2 
outputs from the binary-ized section 32 based on the color-difference signals U and V 
from the chrominance-signal recovery section 31 is made binary by either 1 or 0. That 
is, when the color-difference signal U of a certain pixel is within the limits of less than 
[ predetermined / more than threshold uOul ] and the color-difference signal V is 
within the limits of less than [ predetermined / more than threshold vOvl ], the binary- 
ized section 32 outputs 1 as a pixel value of the pixel, and when other, it outputs 0. 
The pixel value which is the pixel which the binary-ized section 32 performs above- 
mentioned processing about all the pixels that constitute the image which CCD camera 
2 outputs, and the binary-ized section 32 outputs is memorized to the address 
corresponding to the pixel of buffer memory 34. 

[0029] Here, the predetermined thresholds uO, ul, vO, and vl are calculated in the 
histogram processing section 33, and are made as [ supply / the binary-ized section 
32 ]. namely, the color-difference signals U and V of the pixel which searches for the 
frequency distribution (histogram) of the color-difference signals U and V of the pixel 
supplied from the chrominance-signal recovery section 31, and constitutes a needle 
image as the histogram processing section 33 is shown in drawing 5 — the range over 
which each is distributed is determined, and the color-difference signals U and V — 
the boundary of each range is outputted to the binary-ized section 32 as thresholds 
uO, ul, vO, and vl. In addition, in the histogram processing section 33, since the color- 
difference signals U and V of the pixel which constitutes a needle image change under 
the lighting of the front panel 5 turned on at night, and the effect of outdoor daylight, 
they are made as [ set / to the bottom of various photography conditions / a suitable 
threshold ] so that a needle image can be detected with a sufficient precision. 
[0030] If the pixel value (it mentioned above like [ here ] 0 or 1) about all the pixels 
that constitute the image from CCD camera 2 in buffer memory 34 as mentioned above 
is memorized, the part of 1 of the image (suitably henceforth a binary-ized image) 
which consists of the 0 and 1 will turn into a part (needle image) of the needle of a 
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speedometer 6. 

[0031] And in MPU35, the angle of rotation of the needle of a speedometer 6 is 
detected by performing processing according to the flow chart of drawing 6 . 
[0032] That is, in MPU35, first, in step SI, while the x-coordinate of the center of 
rotation aO of the needle of a speedometer 6 is set to Variable vx, the y-coordinate is 
set to Variable vy. Here, in the example of drawing 6 , it is made as [ set / xy system 
of coordinates ] so that aO may become a zero (0 0). 

[0033] And in step S2, as shown in drawing 7 (A), it is judged centering on the center 
of rotation aO, whether there was any pixel from which a pixel value constitutes in the 
range which it was scanned, the contents of storage, i.e., the binary-ized image, of 
buffer memory 34, and was progressed and scanned to step S3, the pixel, i.e., the 
needle image, of 1, so that the circle of the predetermined radius r may be drawn. 
When judged with there having been a pixel which constitutes a needle image in step 
S3, it progresses to step S4, and as shown in drawing 7 (B), include-angle p' which 
divides into two equally the central angle in which the pixel value on the middle point 
of the range of the pixel which constitutes a needle image, i.e., the periphery of the 
circle of the radius r centering on the center of rotation aO, is formed of the range of 
the pixel of 1 is detected. 

[0034] Here, in drawing 7 (B), the axis of abscissa expresses the angle of rotation (a 
unit is a radian (radian)) from the predetermined criteria location centering on the 
center of rotation aO, and the axis of ordinate expresses the pixel value of the point on 
the periphery of the circle of a radius r corresponding to the angle of rotation (pixel). 
Therefore, the angle of rotation means that the needle image exists in the range of tO 
thru/or tl, in this case, it is that count to which formula p f = (t0+ tl) / 2 were followed 
in step S4 is performed, and, as for drawing 7 (B), middle point p ! is computed. 
[0035] Then, it progresses to step S5 and Variables vx and vy are updated according 
to a degree type, and as shown in step S2 at return and drawing 7 (A), processing not 
more than step S2 is repeated considering the point al which makes the updated 
variables vx and vy x and a y-coordinate, respectively as the new center of rotation. 
[0036] 

vx<-vx~rxcos (p 1 ) 
vy<-vy+ rxsin (p') 
... (1) 

[0037] And when a pixel value is judged as there having been no pixel of 1, i.e., the 
pixel which constitutes a needle image, in the range scanned in step S3 (i.e., when it 
changes into the condition that the range beyond the tip of the needle of a 
speedometer 6 is scanned), it progresses at step S6, and it doubles 1/2, this is made 
into the new radius r, and a radius r progresses to step S7. At step S7, it is judged 
whether a radius r is smaller than predetermined threshold r_min. 
[0038] In step S7, when it judges that a radius r is not smaller than predetermined 
threshold r_min, the same processing is repeated by step S2 return and the following. 
Moreover, in step S7, when it judges that a radius r is smaller than predetermined 
threshold r_min, the coordinate (vx, xy) expressed with the variables vx and vy at that 
time is recognized to be the coordinate of the needle point of a speedometer 6, and 
progresses to step S8, the angle of rotation P of a speedometer 6 is computed 
according to a degree type, and processing is ended. 
. [0039] 

P=-arctan(vy/vx) 
... (2) 
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In addition, arctanO expresses an arc tangent function. 

[0040] By the needle include-angle detecting element 22, the angle of rotation P 
computed as mentioned above is outputted to a transducer 23 ( drawing 2 ), and the 
rate information (rate of an automobile) C is computed by the transducer 23 according 
to a degree type, using this angle of rotation P. 
[0041] 

C=q0+ ql P+ q2P2+ q3P3+ q4P4 + q 5P5+ q6P6+ q7P7+ q8P8 ... (3) 

[0042] Here, qi (however here i integer of the range of 0 thru/or 8) in a formula (3) is 

a predetermined constant, and is made as [ determine / based on the study data 

supplied from the calculation section 28 ( drawing 2 ) ] (amendment). 

[0043] That is, the calculation section 28 will compute the rate (criteria rate) CC of an 

automobile according to a degree type, if the present location (K, L) (K or L expresses 

LONG or the LAT, respectively) of the automobile in a certain time of day t and the 

present location (K\ L') of an automobile when only time amount **t has passed since 

the time of day t are received from the GPS system 10. 

[0044] 

CC=(K' - K) (2+ (L' - L) 2) l/2/**t ... (4) 

[0045] A constant qi is called for by outputting the criteria rate CC computed in the 
calculation section 28 to a transducer 23 as study data, and substituting for the rate 
information C in a formula (3) the criteria rate CC obtained in two or more time of day 
in the transducer 23, for example, performing regression analysis etc. 
[0046] By the way, in the above-mentioned case, in MPU35, the angle of rotation of a 
speedometer 6 was searched for by so to speak growing up a binary image serially, 
but the straight line which expresses, the direction of the needle of a speedometer 6 by 
carrying out principal component analysis for example, of the binary image is detected, 
and the angle of rotation of a speedometer 6 can be made to ask from the straight line 
in addition to. this etc. 

[0047] That is, as shown in the flow chart of drawing 8 in this case, in step SI 1, the 
coordinate of the pixel of 1 is first given for a pixel value as an input among the pixels 
which constitute a binary image. Here, now, a pixel value shall have n pixels of 1 and 
sets the coordinate of the i-th (here, i is integer below or more In) pixel to (xi, yi). 
[0048] And it progresses to. step S12 and the coordinate (xa, ya) of the core of the 
range that the pixel of 1 is distributed by the pixel value is computed according to a 
degree type. 
[0049] 
[Equation 1] 

I n 1 n 

II i=i 11 1=1 

... (5) 

In addition, xa and ya which are expressed with a formula (5) are the average of xi and 
each yi. 

[0050] Then, it progresses to step S13 and the covariance matrix V about the 
coordinate of the pixel of 1 is computed for a pixel value according to a degree type. 
[0051] 

V= WnxMtM ... (6) 

However, M is a matrix of nx2 expressed with a degree type, and t of top attachment 

expresses transposition. 

[0052] 
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[Equation 2] 
M= 



f xi-xa yi-y a ^ 



I Xn — Xa yn — ya - 1 

... (7) 

[0053] After a covariance matrix V is computed, it progresses to step S14 and 
characteristic value and a characteristic vector are computed. That is, when the unit 
matrix of 2x2 is expressed in step S14 as I, two lambda (here, referred to as lambdal 
and lambda2) which sets determinant I V-lambda II of matrix V-lambda I to 0 is 
computed. In addition, the characteristic value lambdal and lambda2 which it is known 
that the characteristic value of a covariance matrix V will be set to the forward real 
number or 0, and was computed at step S14 shall have the relation of lambdal 
>=lambda2 >=0. 

[0054] Furthermore, at step S14, two vectors to which a direction does not change to 
but only magnitude is carried out only characteristic value lambda 1 and lambda2 twice 
by the linear transformation by the covariance matrix V and which are not 0, i.e., a 
characteristic vector, (llx, lly), and (12x, 12y) are computed. 

[0055] Here, a degree type defines the matrix L which consists of a matrix lambda 
which consists of characteristic value lambdal and lambda2 and a characteristic vector 
(llx, lly), and (12x, 12y). 
[0056] 



[Equation 3] 

A lo X 2 J L I lac l2yJ 



I2y- 
... (8) 

[0057] In this case, a covariance matrix V can be expressed with a degree type. 
[0058] 

V=LtlambdaL ... (9) 

[0059] now and characteristic value lambdal or lambda2 — the characteristic vector 
which is alike, respectively and corresponds — or (llx, lly) (12x, 12y) — **, if it 
carries out A characteristic vector (llx, lly), and (12x, 12y) A pixel value becomes that 
from which it intersected perpendicularly mutually (correlating [ no ]), and the pixel 
value changed the base vector (1 0) of the two-dimensional linear space (two- 
dimensional flat surface) where the pixel of 1 exists, and (0, 1) in order of the 
direction where distribution of the pixel of 1 becomes large. Therefore, the 
characteristic vector (llx, lly) has turned to the direction where distribution of the 
pixel of 1 is [ a pixel value ] the largest, and the characteristic vector (12x, 12y) has 
turned [ degree / the ] to the direction where distribution is large. 
[0060] as mentioned above, the coordinate (xa, ya) which asked for the needle of a. 
speedometer 6 at step S12 — a passage — a characteristic vector (llx, lly) — it is 
presumed that it has got so to speak on the straight line which has turned to the 
direction. Then, in step S15, the straight line (suitably henceforth a needle straight 
line) is called for after calculation of characteristic value and a characteristic vector. 
[0061] And it progresses to step S16 and it is judged whether step Sll thru/or 
processing of S15 are still performed only once. In step S16, when judged with step 
Sll thru/or processing of S15 still being performed only once, it progresses to step 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



1/2/07 



JP, 10- 12287 1,A [DETAILED DESCRIPTION] 



Page 8 of 11 



S17 and that from which it is separated beyond a distance predetermined in a pixel 
value from the needle straight line among the pixels of 1 is deleted. 
[0062] That is, possibility that a pixel value is not the pixel from which what, is 
separated from the needle straight line among the pixels of 1 beyond a predetermined 
distance constitutes a needle image is high. So, such a pixel is removed at step SI 7. 
And processing not more than step Sll is again performed to step Sll for return and 
the remaining pixels (remainder except what the pixel value has separated from the 
needle straight line beyond a predetermined distance among the pixels of 1). 
[0063] On the other hand, it sets to step S16. Step Sll thru/or processing of S15 
When judged with having been carried out twice, principal component analysis is 
performed for the remainder except that from which it is separated beyond a distance 
predetermined in a pixel value from the needle straight line among the pixels of 1. By 
this When a needle straight line is obtained, it progresses to step S18, and the include 
angle corresponding to the needle slope of a line is determined as an angle of rotation 
of the needle of a speedometer 6, and ends processing. 

[0064] In addition, although the angle of rotation of a speedometer 6 was searched for 
based on the needle straight line which was made to perform principal component 
analysis twice, and was obtained by the 2nd time of the case [ in the example of 
drawing 8 ], it is possible to search for the angle of rotation of a speedometer 6 based 
on the needle straight line obtained by the 1st principal component analysis. However, 
since a needle straight line is called for except for the pixel which is not a pixel which 
constitutes a needle image as it mentioned above, when principal component analysis 
was made to be performed twice, it becomes possible to search for the angle of 
rotation of a speedometer 6 with a more high precision. 

[0065] Moreover, in this example, like the case where the steering extract section 24 
and the steering rotation detecting element 25 as well as the speedometer needle 
extract section 21 and the needle include-angle detecting element 22 which were 
shown in drawing 5 are constituted, therefore it mentions above also in the steering 
extract section 24 and the steering rotation detecting element 25, a steering image is 
extracted and the rotation is calculated from the difference in the hue of a steering 4 
and other parts. 

[0066] However, since one or more revolutions may rotate about a steering 4 unlike a 
speedometer 6, it is necessary to be made to perform calculation of the rotation 
(rotation absolute so to speak), comparing with the rotation detected last time. 
[0067] Next, with reference to drawing 9 , the detail of processing of the transducer 
26 of drawing 2 is explained. 

[0068] If the rotation (absolute angle of rotation) of the steering 4 detected in the 
steering rotation detecting element 25 is now set to h, the displacement angle a of an 
automobile from the center line I of a car body which divides the axles ShF and ShB of . 
the front wheel F of an automobile and a rear wheel B into two equally can be 
expressed with a degree type. 
[0069] 

A=alphah ... (10) 

In addition, alpha is a predetermined constant and is made as [ determine / based on 
the study data supplied from the calculation section 28 ( drawing 2 ) ] (amendment). 
[0070] That is, the calculation section 28 computes the migration direction (reference 
direction) SS of an automobile according to a degree type from the present location (K, 
L) of the automobile in the time of day t as GPS information supplied from the GPS 
system 10, and the present location (K\ L') of the automobile in time-of-day t+ **t, as 
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mentioned above. 
[0071] 

SS=arctan((K , -K)/(L'-L)) 
...(11) 

[0072] The reference direction SS computed in the calculation section 28 is outputted 
to a transducer 26 as study data, and is substituting for a of the formula (15) which 
mentions this reference direction SS later in a transducer 26, and a constant alpha is 
called for. 

[0073] It can assume that an automobile runs the periphery top of a certain circle 
according to the displacement angle a, and the core O of this circle can be 
approximated by the intersection of the straight line LI which intersects 
perpendicularly with the direction which the front wheel F has turned to, and the 
straight line L2 which intersects perpendicularly with the direction which the rear 
wheel B has turned to. 

[0074] A degree type will be materialized if the angular velocity is now set to S for 
the rate (linear velocity) of the automobile which runs W and the radius of gyration 
(distance from a core 0 to an automobile) of an automobile R and a periphery top for 
the distance of the axle ShF of a front wheel F, and the axle ShB of a rear wheel B 
with C. 
[0075] 
C=RS ... (12) 

[0076] Moreover, as shown in drawing 9 , a degree type is materialized geometrically. 

[0077] 
W=Rxsin (a) 
... (13) 

[0078] A degree type can be obtained from a formula (10), (12), and (13). 
[0079] 

S=C/Wxsin (alphah) 
...(14) 

[0080] Therefore, the bearing information a, i.e., the displacement angle of an 
automobile, can be acquired by integrating with angular velocity S, i.e., a degree type. 
[0081] 

a=integralSdt =1-/Wxsigma (Cxsin (alphah)) 
... (15) 

[0082] However, integraldt expresses the integral about time amount. Moreover, 
sigma expresses the summation about C and h obtained within a predetermined period. 
In addition, C as a rotation of a steering 4 is obtained for h from the steering rotation 
detecting element 25 as rate information from a transducer 23, respectively. 
[0083] In a transducer 26, bearing information is searched for according to a formula 
(15). 

[0084] As mentioned above, since the rate information and bearing information as a 
condition of an automobile were acquired by picturizing a steering 4 and a 
speedometer 6 and processing the image obtained as a result, even if it is post- 
installation, it becomes easily possible about an exact present location to detect by low 
cost. 

[0085] Next, drawing 10 shows the configuration of other examples of the condition 
detection equipment of this invention. 

[0086] In this example, CCD camera 1 picturizes the front panel 5 as the interior of an 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



1/2/07 



JP, 10- 122871, A [DETAILED DESCRIPTION] 



Page 10 of 11 



automobile, and is made as [ output / to a processor 41 / that image ]. 
[0087] In a processor 41 (detection means), from the image of the front panel 5 from 
CCD camera 1, the rate as a condition of an automobile (for example, an automobile), 
the existence of lighting of an oil lamp, water temperature, the residue of a gasoline, 
etc. are detected, and it is outputted to a voice synthesizer 42. In a voice synthesizer . 
42 (voice output means), the composite tone for reporting the condition of the 
automobile from a processor 41 to a user is generated. This composite tone is supplied 
and outputted to a loudspeaker 43. 

[0088] Therefore, voice can report the rate of an automobile, lighting of an oil lamp, 

water temperature, the residue of a gasoline, etc. to a user in this case. 

[0089] In addition, if not the front panel 5 but a backseat etc. is picturized with CCD 

camera 1, when a child is put on a backseat, the child will become possible [ reporting 

to a user ] about carrying out the mischief etc., for example. Moreover, for example, 

by picturizing a door etc., it reports to a user that the aperture has opened, that the 

door lock is not carried out, etc., and it becomes possible to urge cautions. 

[0090] Moreover, the cautions to a user can also be urged by vibrating seats, such as 

a driver's seat instead of composite tone, etc. 

[0091] As mentioned above, although the case where the condition detection 
equipment of this invention was attached, in an automobile was explained, this 
invention is applicable about others, a vessel and an airplane, and other vehicles. 
[ automobile ] 

[0092] In addition, in this example, although the CCD camera which carried CCD was 
used as an image pick-up means for picturizing the interior of an automobile, as this 
image pick-up means, it is also possible to use things other than a CCD camera. 
[0093] Moreover, as CCD cameras 1 and 2, although the video camera of a color was 
used, as CCD cameras 1 and 2, it is also possible to use a monochrome video camera. 
In this case, space differential is carried out and the extract of a steering image and a 
needle image can perform the output of a monochrome video camera, for example. 
[0094] Furthermore, in this example, although the rotation of a steering 4 and the 
angle of rotation of a speedometer 6 were serially searched for by growth or principal 
component analysis, in addition to this, these rotations and angles of rotation can be 
asked by the technique of of for example, the Hough conversion and others. 
[0095] Moreover, at this example, although the rotation of a steering 4 was calculated 
from the image .of the steering 4 whole, in addition to this, the rotation of a steering 4 
gives, the mark which a bar code and others tend to detect to the spoke of a steering 4 
etc., and can also be made to ask from the mark part. 

[0096] Furthermore,, in this example, although both the rotation of a steering 4 and the 
angle of rotation of a speedometer 6 were searched for from the image, it is also 
possible to ask for either for example, using an angular-velocity sensor etc. 
[0097] Moreover, although the rate of an automobile was found by performing a 
predetermined operation using the angle of rotation of a speedometer 6 in this 
example, it is possible to obtain the rate of an automobile etc. by creating the table 
which matched the rate of an automobile, and the angle of rotation of a speedometer 6, 
making RAM (Random Access Memory) etc. memorize this, and referring to the table. 
Obtaining similarly about the migration direction of an automobile is possible. 
[0098] Furthermore, in this example, although what expresses the rate of an 
automobile according to the angle of rotation of the needle was used as a speedometer 
6, it is possible to use what is a figure and expresses a rate for example, . by seven 
segments etc. in addition to this as a speedometer 6. In this case, the rate of an 
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automobile can be found by performing character recognition (figure recognition) for 
the image which picturized the speedometer 6. 

[0099] Moreover, although the study data for amending rate information and bearing 
information were computed in the GPS system 10 in this example based on the electric 
wave transmitted from a GPS Satellite, study data can be made to compute in addition 
to this based on the electric wave transmitted from landmarks, such as a signal, etc. 
[0100] Furthermore, in this example, although rate information was searched for by 
the 8th formula as shown in the formula (3), especially the degree is not limited. 
[0101] 

[Effect of the Invention] According to condition detection equipment according to 
claim 1 and the condition detection approach according to claim 12, the interior of a 
vehicle is picturized and the image is processed. And the condition of a vehicle is 
detected based on the processing result. Therefore, even if it is post-installation, it 
becomes easily possible about an exact present location to detect by low cost. 



[Translation done.] 
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